



SPACE P 





“> REPORT’ OF PROGRESS 








NUARY - FEBRUARY 1960 


te 









weet 
o 

? 

e 

~ ay 


: . 
Tete tree e 
.* be 










eae te’ os 
a's 


~ fa 









aMhe: 
x 


4 
~ 
: 
¥ 





| . 
. 

. 
. | - 
- .* | 
oe te . 

: « 

ee y 
ar, eo ome ys 


. 
liad Somes © & tne 7 teen 












THIS DOCUMENT CONTAINS INFORMATION 
AFFECTING THE NATIONAL DEFENSE OF 
THE UNITED STATES WITHIN THE MEANING 


OF THE ESPIONAGE LAWS, TITLE 18, U.8,C., 
SECTIONS 793 AND 794. 
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co. Progress on the major Department. of Defense Space Projects dur- 
idlng January and February 1966 4. presented in the attached Military 
“Space Projects : a 








ee : a Highlights of the repcrt. heve een isslidea in your letter of 
ead transmittal to the President, which i revommend that you sign. 


- oe Space Project Reports will sover a full three month period. 
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oo - SECRE>- 
a ae | THE SECRETARY OF DEFENSE 
WASHINGTON 


April 11, 1960 


oe Dear Mr. ‘President: 


oT am forwarding herewith the. Military upeoe Projects Roport for 
the period of January and February 1960. 


. One (1) MIDAS ana tw: 12) DISCOVER daicchings wees made during 

February 1960. Nefortunutety, Rae oR me? Panes ae during the boost 
phase, none Were sutsessty: LQ Dla ine oo vehi le in orbit. Uontinuing 
effort and Tenewed emphasis is buing placed en improving the relia- 
bility of components and system testing. Several DISCOVERER, MIDAS 
and SAMOS Vehicles and Payload: axe rearing compietion and it is 

I cis ws hopefully expected that 4 Rutber -f sertass fel sgcnchings will be 

“| achieved during the Current quarter, Tentatively » launching of the 
SEO: Beeond MIDAS, DISCOVERER xT and XTL and the eecond TRANSIT are sched- 





---. Project Norgs (Commni cation Satellites) ig being redirected 
> With inereageg Smuphasis placed on an ultimate 2h-hour global satellite 
See... Communi cation System. The former medivm orbit sac POLAR satellite — 
oo ayrgtems (STEER and TACKLE) and the former 2h-hour gicbal system (DECREE) 
| ae being reoriented to provide « revised 24-hour global system (ADVENT). 





; en oe |. WH1l be made thereon. However, this vehicle has potential mili 
terse pplication and the Department of Defense will continue to follow the 
ee _. BYOject with considerable interest ani Sszist in the development there. 

a OF Insofar as practicable. — | | | 





With great respect, I an > 


Faithfully yours, 





Jemes BR. Douglas 
Deputy | 
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PROJECT HIGHLIGHTS 
SSSI HIGHLIGHTS 


During January and February 1960 


On 4 February 1960, DISCOVERER Ix was launched f 
Pacific Missile Rang ©. The final count-down and Pe toll : 
- normal, Instrumentation indicated early termination of booster 

reloedte tort operation of the second-stage engine meet? 
velocity was not Obtained. The AGENA vehicle impacted in the | 
Ocean about 400 miles south of the Jaunch site. DISCOVERER x 
was launched on 19 February 1960. Immediately | 





rected with an increased emphasis towards an ultimate 24-hour 


"-—s for September 1960. | | ¢ 


QFE. APeertoation of the second-stage vehicles for the first. 
os ati st 
: : three SAMOS flight tests is proces On schedule. These ve. 


iv 














SECRET 


The over-all program planing and chjectives of ‘the 


Project ( tracking network) are being carefully re-evaluated. ‘The 


ige re : 
system, (2) the requirements for ad3itional Sensor elements for 
the detection system, and (2) the national requirements for a 
Space Surveiliance Control Genter » Which will receive data from 
any and all sensor systems, compute Space vehicle orbits and | 
provide satellite position predictions. This re-assessment of 
the ‘SHEPHERD Project will include an over-all} evaluation of world- 


IT 
Satellite) is scheduled for April 1960. thig vehicle will be 














SAMOS (Reconnaissance Satellites) 
MIDAS (Very Farly Warning Satellites) 
 TRANSTT (Navigation Satellites) 
NOTUS (Communication Satellites) 

ie SHEPHERD (Tracking Network) 
SATURN. (Clustered Engine ) 

fate OF FuNps 
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TOPICAL SUMMARY 


DISCOVERER PROJEC? 
eee nS 
(RESEARCH AND DEVELOPMENT SATELLITES ) 


Project Objectives - 
Development and test- 
ing of components for 
Military Space 
Technology Program. 


” Beogran objec- 


’ . tives inelude 
development of 


liable systenz 





1. Project Objectives 


a. The objectives of the DISCOVERER Satel- 
lite Program are to conduct research and devel- 
Opment on components, equipment, instrumentation, 
propulsion, data process » COmmmications, capsule 
recovery and operating techniques all dealing with 
military space technology. | | 


b. The DISCOVERER Project consists of des ? 


development, and launch of 29 two-stage satel. 


lite vehicles. ‘The first stage is the THOR 3 
the second stage the AGENA satellite vehicle. of 
the AGENA vehicles, 17 are the nA configuration, 
12 the "B" configuration. Later vehicles will use 
the DM-21 first stage (A THOR IRBM spec 7 


tally 
designed for space booster duties by removal of 


(1) Research and component development | 
in support of the SAMOS, MIDAS, and certain cther 


sd Programs using AGENA satellite vehicles. 


(2) Tests of the ground commnciations 
and tracking network eveloped for the above 


programs. e 


(3) Flight test of the AGEWA vehicle ana 


2. Prime Program Objectives 


 & = “Flight test of the satellite vehicle air~ 
frame, propulsion, guidance, control system, auxi- 


‘liary power supply, and telemetry, tracking and . 


command equipment. 
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b. Attaining sate llite stabilization on 
orp? » : | - 


¢. Jbiaining satellite internal thermal 
environment data. | 


d. Test the techniques for recovery of a cap- 
Sule ejected from an orbiting satellite. 


&. Test of ground support equipment and 
develispment of personnel proficiency, 


f. Conducting bio-medical experiments involy- 
ing the orviting and recovery of mice and small 


primates. 


3- History 


The DISCOVERER Project originated as part of 
Weapon System 117L e+ the Air Force Ballistic Mis- 
Sile Division. %n early 1958, the program manage~ 
ment was transferred to ARPA, and subsequently 


divided into the DISCOVERER, SAMOS, and MIDAS Pro- 


Jects. After several reorientations » the programs 
evolved into the presen configurations. Ten ( 10) 
DISCOVERER vehicles have been launched. Six (6) 
achieved successful orbits, all very close to the 
Planned orbit. | these are the heaviest Satellites 
to be placed in srbit¢ by an intermediate range mis- 
Sile by the free world (1,700 lbs plus). Four of 
these six Satellite vehicles achieved complete 
attitude stablization in orbit. This is a major 
requirement for the success of the SAMOS, MIDAS, 
and other programs using this vehicle. The program 
has been quitc Successful in providing flight test 
data for refinement of the complex systems required 
for advanced military satellites. 


Ay Flight Test, Progress 


DISCVERER IX was launched from Vandenberg Air 
Force Base on k February 1960. The countdown was 
Smooth and liftoff occurred with all ground and © 
vehicle equipment operating properly. No unusual 
phenomena were observed during the initial ascent 
Portion of the flight, but instrumentation indi- 
cated early termination cf booster thrust and short 
Operation cf second-stage engine during the latter 


3B 
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haggis 1g February, was 


’ destroyed by 
cs, Range Safety 
vc “because of THOR 
Be j er \efunetion, 







slr ci + DISCOVERER XI 

ote". SCheduled for 
launch in mid- 
March 





wo: WALL AGRA "A" 
... Vehicles are 
Complete. ‘The 
ds complete and 








‘portion of the trajectory, Subsequent data analysis 


indicated the following sequence of events as the 
Procable cause for the malfunction: = 


8. Exe THR booster engine shut down about 19 


 8eennds early, resylt+i ng 1n a booster velocity 


45000 feet Per secend lees than nominal. 


be The helium qui.ck-disconnect hal functioned 

at liftofr, causing loss of AGEWA vehicle propellant 
Sank pressurizatiicn, “28 Tesulted in premature 
shutdown of the AGENA propulsion System. Either of 
the above events would have prevented the attainment 
of orbital vel ocity. The ACRNA impacted in the ocean 
absut; 400 miles s:uth op the launch site, 


DISCCVERER X Was launched from Vandenberg Air Force 
Base cn 19 February 1960. ‘The countdown Was smooth, 
and leunch occurred on the first attempt. Immediately 
after liftct?, mor booster pitch oscillations began 
and @ ccmmand destruct Signal was sent at T plus 56.4 
Seconds. Many major vehicle components were recovered 
for exeminatiscn. Pre : 
the mal funers iin was in the THOR autopilot. Extensive 


Studies are underway ta ascertain and correct the 


conditions leading G> early termination of both of | 
the flights. bee | 7 


o- Future Flighis 
re TS 


_DISCVERER XT was Scheduled for launch from 
Vandenberg Air FP irce Base during mid-March, Thig 
vehicle will Carry an instrumented Tecovery capsule ; 
Plus advanced engineering test instrumentation, 

a 


2 CAL STATUS 
a 
1. Airframe | | | 
All of the AGENA "4" vehicles are at Vandenberg 


Air Force Base in various Stages of preparation for 
launch. Three of the first four AGENA "pr (double 


le, California, in various stages of comple- 
tion. The firs. AGENA "B" scheduled for flight is 
complete and ‘s a+ the Santa Cruz Test Base. This 
vehicle is planned f-r use on the 17th flight with 


3 




















The Single -burn 


is under develop- 


ment. 


«pe | wo XLRS 1-Ba-7 
| -, engines completed 
Prel : 


- Pests. 


Flight Rating 


ES CE An extended nozzle 
aaa € being developed 
at . . for the restart engine 
Pt Ee increase perfor. 
mance, : 


oo... Enlarged thrust 
EE Chamber version 
* of the restart 
xii Cngine ts being 
tested. 


SECRET 


the first THOR DM-21 Block 7 booster. No probleme 
with the airframe are known or expected. 
2. Fropul sin | 

&. The Initial AGEWA vehicles were delivered 
with the Bell Aircraft, LR31-Ba-3 rocket engine 
originally developed far the B-58 aircrart. The 
Cngine was subsequently modified to bum Unsymme- 
trical Di-methyl Hydrazine fuel (instead of JP-~4) 
for additional performance, becoming the LR81-Ba-5 
engine. ‘tn late 1959, 2 program was initiated t5 
develop an engine of sttil greater performance. 
The XLR81-Ra-7 igs being developed to provide a 
Single restart and extended burn-time capability. 

b. Two -XLRO1-Ba-7 engines completed Preliminary 
Flight Rating Tests at Bell Aircraft Company 
the quarter. The data will now be reviewed and the 


performance at altitude. A titanium nozzle has been 
Successfully tested, and this material will probably 
be adopted for tte nozzle, 


d. The thirg Phase of hot firings of the XLR81~Ba~9 
engine was initiated at the Santa Cruz Test Base during 
February. ‘his engine is programmed for use on the 
fifth and subsequent AGENA "B" vehicles replacing all 
previous configurations.e | a 


3- Guidance ang Control 
eT 


developed to save both weight and electrical power, 
This system, now powered by an electric motor, pro- 
vides power for satellite engine gimballing to pro- 
vide directional control. ‘The fuel-~powered unit is 
driven by fuel diverted from the fuel Pump through 

& hydraulic notor, This, in turn, drives e hydraulic 
PUMp.. he unit is planned for incorporation into 
the first ACENA "3" extended chamber configuration 
vehicle, about the 22nd flight. | 
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4. Biomedical Recovery Capsule 
——orery Capsule 


Tests =f the biomedical capsule designed far a 
Small primate were resumed in the Lockheed higk alti- 


tude Vvemperature Simulation chamber on 8 February. — 
The Genere) Electric capsule tested utilized several 


modifications and techniques derived from thermal 
prefile tests in November and proof tests by the 
School of Aviation Medicine in December. ‘These 


hour test, Simlat & complete flight, was initiated 
at Vandenberg Air Force Base With the primate seal 


in the capsule, Test results were excellent. = 
o+ Facilities 


The majority or the DISCOVERER facilities are 

d with SAMOS anda MIDAS. The facilities informe. 
tion contained in those Sections of the report is 
Generally applicable to DISCOVERER, DISCOVERER — | 
facilities are complete and Operational. ‘The follow~ 
ing are the key. facilities for the DISCOVERER Project: 


Plan... ne Lockheed Missiles ang Space Division — 
Plant at Sunnyvale, California, where AGENA manufac -~ 


turing, modification, and checkout are performed. 


_b. The Satellite Test Center at Sunnyvale, 
operated by Lockheed and the Air Force. . 


‘Orbital tests » the systems are Operated from this 


Center, 


d. ‘The Vandenberg Air Force Base launch site, 

€- ‘Tracking stations at Vandenberg Air Force | 
Base and Point Mugu, Californias Kodiak, Alaska; ang 

f. The Hawaiian Recovery Control Center, 


a 








. . Ss wile ; " 5 7 . 
ee i - ‘ tee ‘ 
: 1 Eee Rpg st ' : ’ 
Dupe be ee > ‘ dl a ee) 
: TTR Te gdb steeeue P Se, : F 
. Mec a hd Bae F mere is : ; 
ee $f pee . 
* eT} ‘ Po ee ass 
i * Ca ee 
- : ". . 
+ 
> 
oJ » = 


SAMOS FRogEY 


% 


(RECOMMAIS2 Ang SATELLT ORS } 





SAMOS to provide Le Perjeers Oe JSeSiee 
both Visual (Photo. | eee : 
Fepnic) and Ferret &- ihe chjective of the SAMOS project ts the 
Electromagnetic ) develonners of a reconnaissance system utilizing 
data, polar oraiting Satellites to Collect and process 
. vieual (ph: aphic) date and ferret (electro-~ 
magretis?} Gata, Te SAMOS em is expected — | 
to acquire 5 Sréeat amount oF Geen intelligence 
Pegarding enemy military and indust=ial strength. — 


= a Acquisition of data | be. ‘Two approaches are being developed for ate 
es eee by Capsule recovery, — quiring intelligence data: (1) the Pecovery system - 


2. Technical Progress _ 


a. Becond-Stage Vehicles 


Work on the second-stage (AGEWA) vehicle for 
the first Samos flight is 70 percent canplete in the 
Modification ana chevkout Center, This vehicle wii} 
be the first of three to carry a ccubination visual 
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being used for these vehicles and for MIDAS veki-les 
{flights k and subsequent). Equipment installat- snes 


need not be interchangeable. Substantial progress 


has been made on the design of the vehicle for the 
-5 payload. 5 = | 


be. Payloads 
(1) Visual (Photographic Reconnaissance System 
Visual Reconnaissance System payloads are 
being developed in a minimum number of configurations 


to attain readout and recovery mission objectives. 
The designation and Purpose of each configuration is 


as follows: | 


‘Readout: 


E-1~-Component Test Payloads 
E~2--Steerable Reconnaissance Payload (with 20- 
foot ground resolution) 
Recovery: | 


B-9--High Resclution Recoverable Payload (with 5- 
foot ground resolution) rs.) Ue, 


(a) Eel Payloads - The first B-1 flight 


- performed on all components. During a preliminary 


functional test » With the payload mounted in the colli- 
mator, a system resolution of greater than 94 lines 
per millimeter was obtained. The payload was subjected 
to a series of three 19-hqur tests under Similated . 
orbital conditions, with satisfactory results obtained. 
The second E-1 payload is undergoing quality evalus- 
tion testing at Eastman Kodak. ‘This is a Spare pay~- 
load for component replacement only and will be 
delivered unassembled to Lockheed Missiles and Space 


Division before 15 Merch. 


(b) E-2 Payloads - Delivery of the first 
E-2 payload is Scheduled for July. Environmenta? — 


tests of the thermal model E-2 payload were completed 


on 28 January in the high altitude temperature Simila~ 











progress 





8 of BA5 system on 
“ gehedule, 








are being developed in a minimm number of configurations. 


(c) E-5 Paylosds - Design of the high 


April. The Development Test Plan for the recovery 
Capsule has been published, including payload test 
requirements from checkout through post-launch 
Operations. Avyco Corporation is conducting wind 


| (2) Ferret (Electromegnet 3 ic) Beconna issance e? 


Ferret Reconnaissance System payloads 





The designation and purpose of each configuration ts 
Qs follows: | | 


| Fel--Rap Test Payloads” 
F-2--Digital General Coverage Payloads 
F-3~--Specific Mission Payloads 
(a) P-1 zy loads - The first two F-1 pay- 
loads are being prepared for installation in their 
respective AGENA vehicles at the Modification and | 
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Concepts and 
characteristics 
of new F.2 and. 
 . defined, 


" i oe F-1 data SOnVES = 
woos Son equipment 


(Bet for 25 March 
delivery, : 


: _ for VHF antenna 


studied as er, additional effort. Separation tesss | 
of the vehicle nose Cune were completed Satisfactorily 
during danuary, Separation tests Simulating vet-le. 

Payload attachments were completed sat isfactorily 


| (b) P-2 ang F-3 Payloads - Im accoriance 

with the prigram reorientation, the concepts and basic. 

“teristics for the new F-2 and F-3 Payloads have 
been defined, Work statements in accordance with the 
new requirements are being prepared for Airborne 
Instruments Laboratory. Design and modification of | 
Some of the payload Components affected by the chanze 
(4.e. payload structure and entenna assemblies) have 
been initiated, 7 | | 


(ec) Ground Suppo rt Equipment - Delivery 
Gf the F-1 data “Conversion equipment to the Satellite 


Test Center, Sunnyvale, California, is Scheduled for 
25 March. Negotiations are underway for the Changes 
to the F-2 end F=3 ground data handling equipment; 
resulting from program reorientation. 


Ce Commmicett ons and Control Equipment 


(1) Design of the extt var (Very High Frequency) — 


‘A weight reduction of 60 percent was realized and 


laboratory tests indicate Satisfactory performance, 


| (2) Systems and &cceptance tests are being 
Conducted on the tHF (Ultra High Frequency) ground 
equipmen+ fur the Vandente rg Air Force Base tracking 


and data anquisition Station. 


de Ground Support Equipme nt 


(1) Ground Ban 
Equipment for Puint Arguellc — pad ; be 7 
delivered and ig ‘Scheduled to be completely installed 







and checked out by mid-May, 


(2) Checkout Equipment = AGENA Propulsion 
System checkout @quipment was delivered to Vandenberg 
Air Force Base during February, Integration and 
acceptance testing of systems checkout complex 1A are 
in progress at the Modification and Checkout Center, 


9 








a . - ; ‘ es Res a ” 











 Contro1 equipment 
for launch pa; | nt Arguello ~ 
, fl delivered in launch pad $2 ig 8 Percent complete, ‘The equipment 
: February. for launch pad #1 was shipped to v erg Air Force 
| Base on 18 February. 
e . 
LO 
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MIDAS PROJEc OY 
= 2S PROJECT 
(VERY EARLY WARNING SATELLTTES) 


1. Project Objective 


| The MIDAS project (Missile Defense Alarm System) 
is aimed toward establishing a series Of satellites 

_ @round the earth in polar orbits. These will carry 
payloads consisting of infrared detection scanners 





First flight 2. Flight Test Progress 
test vehicle | 7 
launched on &. The first MIDAS flight test vehicle was launched 
February, from Atlantic Missile Range on 26 February. Satellite 
Orbit was not attained of ions which 


it. 
3- Pre-launch Plans and tions 

& Electrical Gf launch ped 1k ang pad 
umbilical drop tests were completed on Schedule. Ad- 
ditional leal circuits were installed 
in the mast to provide increased reliability, 

db. checkout of the ground equip- 





presentation unit at the Satellite Test Center, Sunnyvale, 
California. In addition, real-time readout was to have | 
Vaniemerfomed on the ground presentation tare at 
Vandenberg Air Force Base. Motion pictures of the real- 
time Ground presentation were to have deen made, With 






















ee ‘Missile flights. 
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Gr _Second-stage vehicle simlators were delivered 


to Atlantic Missile Range, Fene Point and Vandenberg 
Air Force Base Carly in February. These units were 


Each unit, consisting of two equipment racks, is capabl 


of receiving and transmitting colmMands and Simlating 


The complete MIDAS system, including the 
Scanner unit, Satellite-borne data link, 


data link were set up outside the telemetry buiiding oo 
to track the Missile ascent. Data, were transmitted to 














_ Fabrication of 
: Panels Started. 


| ‘Program defined, 





the tracking station via the data link system and 


‘tape recorded. on 4 February, the DISCOVERER =X 


launch was Similarly tracked for 110 seconds. : 
Analysis of the tapes on which the tracking information 


obtained was highly Satisfactory. ‘The Capability of 
the space and ground presentation equipment as installed 
at Vandenberg Air Force Base was established, _ ) 


. 


d. Solar Auxiliary Power 
Fabrication of the solar array panels was 
started on 8 February. the mockup of the entire 
array is nearly complete, 4 functioning 1/ 10 scale 
model of the array mechaniam was completed during 
February. _ 3 


e. Reliability Negotiations 


lockheed Missiles ang Smce Division and Bel) 
Aircraft have Completed a work statement for an AGENA 


fngine reliability prog 
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TRANSI?7 PROJECT? 
ene CT 


(NAVIGATION SATELLITES) 


Le Introduction 
ee 


The objective of the TRANSIT Project is to pro- 
vide an accurate and reliable means of precisely 
| the position of Surface craft, Submarines, 7 
and possibly aircraft on an a)1-weather Slobal busis. 


oe Navigation Satellite Flights 


& The second attempt to Orbit an experimental 
t and 


TRANSTT satellite for ys navigating, 


Seodetic trials is scheduled for April 1960. is 
is designated TRANSIT 1B. The TRANSIT 18 Satellite 


be. Phe 2A Satellite system diagrams and _ 
structural design have been completed, Most of the 
<f Components have been fabricated, This satellite 
Will differ from 1A in orbital inclination ang will 
incorporate a Clock permitting precise worldwide 
time correlation. As a secondary experiment, 2A will 


Carry the GRER Satellite in pickabeck fashion. 


r | 
| Ce System design of the 2B is essentially com. 
plete, and the circuit design of memory and data 73 

© is 90 percent camplete, The preliminary system 


‘breakdown into component units is complete. The op 


Will be able to store approximately 300 bits of 
digital information and to read out about 100 bits 
ber second, | é | 


d. in cooperation with the Air Force, ~ 
type st ole oscillators are being installed in — 
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Status of | 

eight units 

ee being built 

ce: Ba he 8 “by Naval 
Sar oS Dest Station, 


China Lake, 
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several DISCOVERER satellites. DISCOVERERS 3X aca xy 
failed to achieve orbit but signals were rereiivad 
from the airborne TRANSIT transmitters. ‘Subsequent 


DISCOVERER Satellites will « TRANSIT transmitters 


| arry | 
Until several transmitters have been Successfully 


flown and doppler data read out by the Navy ‘TRANSIT 


‘Teceiving stations. the purpose of these tests is 


to make a preliminary ee of the capabilities 


Of the TRANSTT System for D 


Can be utilized in the TRANSIT program is complete. 
This station will be Sent to Karamisel, Turkey, and 
Will be operational during the lamch of TRANSIT 13, 
Of the eight portable receiving stations » five are 
IT program Stations and three are being built 
for use by the Pacific Missile Range. | | 


be The installation and preliminary checkout cf 


Applied Physics laboratory, Howard County, Maryiana | 
Station. — ; | | | 
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NOTUS PROJECr 
(COMMUNICATTON SATELLITES) 


ere we oe 
gE ag fe 
oan eee 





peg ots RS aS 
Payor Spo Spe 
Ess Tse 8 2H peer eRe etrgtoe 
en ea BO Fuselage et 


Betellite to be 1. Project MuJective — 
used for | | | | | | 
receiving and a. The objective of the Communication Satellite 
a retransmitting Project (NOTUS) is the development of a military | 
eater o.. Messages, comminication system, utilizing satellites to Provide 
ee ee, . song-Fange radio commmication links. ‘tr. satellite 
we eet communication system igs expected to relieve the 
presently overcrowded trunking facilities and to 
Improve reliability of global communi cation. 


b. The Commnication Satellite Project is being 
further evaluated, Program decisions on e reoriented 
Program are expected to be reached at an early date. 


2. Delayed Repeater | | 

The initial phase of the Project is the develop. 
ment and operation of a delayed repeater satellite 
(COURTER) Which will receive messages over one Point 
and retransmit them over another point. 


. Program being | _ 3+ Instantaneous Re eater 
ee © «6 Meoriented to Se ae | _ 
Be SEE" eee de @ single &. During this report period, plans were form. 
i a integrated . R&D lated to integrate the SAC Commmication Satellite — 
Loken - Project called ‘the Advanced Polar Communi cation Satellite 
ee ee A e and the 2h-hour communi cations project 
i ee (DECREE) into « Single R&D project for a 2h-hour 
Global satellite commmication system (ADVENT).. The | 
ultimate chjecti of this project is the provision 
of glohal communications on a real-time basis at 
eae 1a microwave frequencies with a high channel wide band~ 
ee | | width capacity, and to provide an ultra high fre- 
oe ae quency Polar capability for SAC as a by-product. 


“o>” Fourteen flights be To achieve the above stated objective, a 

‘<3. | tentatively. Series of four launches into a 5,600 nautical mile 
“> sheduled in the Polar orbit is Planned from the Pacific Missile Range 
‘1961-1963 period. an late 1961 and early 1962. ten APTS 

coped - = Vehicles will be fired from the Atlantic Missile 

















Lyte > 


a 


mautics and Space Administration R&D vehicles, are 
- Scheduled during the 1962-1963 period. : 
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«|, COURTER Launch 

-- dates deter. 
‘mined: 15 July 
1960 for 1A and 
1 er 1960 
for 1B. 


COURIER receiving 
€quipment— 
Cation and 
« &8Bembly of vans 
in progress. 


“bower completed, 
0. batlt ana tested. 





| cation of sate 
| electrical des 
first 


4. Status - COURIER 
————__LOURTER 


| Be General 


4t @ meeting on 13 February 1960, between all 


Principal nt of Defense agencies involved, 
agreement was reached for 15 


7 July 1960 as the Launch 
date for COURTER 1A and for 1 September 1960 as the. 
lameh date for -COURIER 1B. Detaileg milestone 
Schedules have been prepared and are being Closely ' 

| Monitored for 82) Major phases of the Program. 


b. Ground Station Equipment 
Fabrication of all maj 
been initiated, 


tion of al) | 
cauipment will be completed by late 1960. the 
Second set of vans Should be completed by mid-April | 


‘Ce Ground Antenna | 

7 Rotary Joint fabrication 
has been Started and 

In-plant testing of these | 


r New Jersey, 

d. Satellite Eguipment - 

Work is progressing with the design and fabrt- 
llite Companents. Both me Cal and 


ign was reviewed and approved. The . 


May 1960. 


ed in | 
d by 15 May and 


Conduct 
test model Will be Complete 








SS See ee eeaiaie am, mew oe 














Construction of 


the Puerto Rico 


COURIER site 


Schedule, 


> Work has been 
ee .,. Sterted on 
oe eee , Second site at 


UHR frequencies 
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_ two flyable modei patellites will be delivered to 


the Atlantic Missile Range by the middle of June. 
The series of final acce ance tests will then he 
Conducted. 


©. Ground Station Sites 
| 


(1) Work has been proceeding on schedule at 
Camp Salinas, Puerto Rico, Site Now 2. Ali Pprépara- . 
tory work has been completeg and tower erection is 
expected to be completed by 15 March. ‘Station 
electrical Wiring will be completed in Carly April, 
control equipment will be installed in April, radio 
frequency components in May and June 2 48nd radio vans 
the last two weeks in June, System testing and 
acceptance are Scheduled for Carly July. 


(2) Site Survey work for the second site hag 
been started at Fort Monmouth, The contractor, 


2 Status - ADVENT 
ae LY 


Prel configuration Studies of the 
final stage vehicle have been completed. These 
include detailed weight, power » thermal analysis and 


the form of heat to Maintain the required tempers. 
tures of critical components, Application of this 
Concept permits the maintenance of vehicle temperg. 

8 independent of Solar radiations and, therefore ’ 
unaffected by solar eclipses, 7 


be Commnications Equipment Development 


(1) The frequency allocation has been made for 
the comminications subsystem. ‘The center frequency 


_ Lor sircrart and ground Station transmission provides 


for “pread-spectrum operation. 
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| Welded ctreutts: 


investigated 


Ground Station. 
Site Criteria 







. near completion, 


Speci tte fre. 
“opi. . ° QUeaneteg | 
ee. Peqested, 





ein 


= . aod to 
EAN A ete ae wa eR Sal ee as 


| Prepared. Micro. 


Spectrum equipment. Use of this 
&pproach appears to be very Promising, However, 
use of high density packaging usually associated 
with the welded circuit technique prebably wilt 
not be used because of. the resulting thermal 
design problems and the inaccessibility for testing. 


equipment for two ground 


(4) the following 


7 Specific frequency alloca- 
tions for the Ccommunicati 
requested: a 


ons subsystems are being 


Ground Btation-to-satellite - TLHO me, 7580 mc, 
8020 me, B10 mes ee 
Beacon tracking of satellite - 1770 mc, 1880 me, 


1990 mec, 2100 mc. 
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SATURN PROJECT? 
ae 


- & The SATURN Project evolved as the earliest 
- bOssible solution to the urgent need for boosting 
large payloads into orbit. The Army Ordnance 


rocket engines to generate epproximately one and 


assumed by NASA, Management Supervision of the > 
Program temporarily remains with ARPA, and . 
— development remains the responsibility of Army 
Ordnance Missile Command until the transfer plan 
is approved by the Congress, is 


2. General. 


: & The SaTury booster consists of three main 
Sections: tail section, Container section, and 
Upper stage adaption Section. The tail section ~ 
will contain eight Rocketdyne H-1 engines, Final 
Cngines are expected to have a nominal sea-leye] 
thrust of 188,000 pounds €ach. Barly flight 
Engines are Calibrated at 165,000 pounds thrust. 


b. A preliminary investigation has been con- - 
Pleted on a nuclear, orbital, flight test vehicle. 
The investigation vas based on the first two 
chemical Stages of the SATURN C-2 vehicle with a 
ROVER-A huclear engine Stage on top. Additional 
consideration Of the Operational performance and 
overall Configuration of the SATURN c.0 and C.3_ 
Vehicles with ROVER-A indicates that @ payload 
increase of two to three times that of the chemical 
counterpart can be achieved, | 


Ce for the ay design on control system ctreuit 
filters for the SATURN vehicle was begun. Prelimi- 
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nary investigations had shown the vehicle to bo 
basically unstable due to low-frequency b 
characteristics, Fhe purpose of these filters 
is to provide the Proper phase shift and attenu- 
ation in the control circuit to insure a stable 
control system throughout flight. 


d. Amy Ballistic Missile Agency 
Arny 


Stage on 26 and 27 January. A total or 36 companies 
attended the conference. Proposals » Including cost | 
considerations and a transportation scheme, were 

- ‘Yeceived from 11 companies on 29 February 1960. 


3- Booster Vehicle Status _ 


he Instrumentation 
——Stunentation 


end detail engineering for manufacturing of hardware 
is on schedule, Subsystems checkout Cquipment items 
are progressing satisfactorily in various stages op 
development. | ao ; 


5. Test Program 








fet : - Wine engine | 
tests were 


satisfactorily 


Blockhouse con- 


— ‘struction at -AMR. 
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be Wine engine tests were conducted at the 
Amy Ballistic Missile Agency Power Plant Test | 
Stand during this report period. Engines H-1001 and 


-H-1009, mounted in the outboard configuration, were 


used for the tests. Main objectives of these tests 


6. Facilities Status 
— STE, 


a Work is nearing completion on the "In-house" 
build-up of Amy Ballistic Missile Agency's Static 
Test Tower. Work has been completed on the installa- 
tion of control, facility, and instrumentation 
Plumbing for the eight engines to be used in the 

cluster demonstration. 


be. SATURN blockhouse construction at the = 


Atlantic Missile Range is about 75 percent complete, 


wall has been essentially completed. Construction 


work is also progressing Satisfactorily on the 
launch pad. _ _ | | 
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Cumulative Cumilative 


105.6 159.5 10-0 128.3 
22.8 6.9 43.4 33.8 
10.6 16.8 U9 ogy 
16.7 38.8 20.5 10.7 
31.9 12.0 ° 32.0 — 17.0 
34.0 70.0 M7 52.4 | 
during Fiscal Ye 
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